n^*>U ^Aall x oil 

i, 

JZ- 


j jj-4 »jLu| (j& :rjij fjj-ut* 

4-oXJuU \ 


1 U-uU 

♦ * ♦♦ 


4_abdl Oli 



I ^IJh 6VI 


<ifcUfc j c jJI jj^JI * >)JL| J) |1a Jj&S 4dj- £ 4i£-JLa 

. Jjlall jiatlj V^? £<JjV! 

liA J. 11 i j 4-£j^J! (j* JjV (jl^j 

4^ jj^l SjM Cjj-^afl** jjj-aII Sjbi £l^l Jj) )1 a 
jj iC- (j£Lai J ljI xLimi Jjp CjjjU-uill 4_£j^ ^ ^1-1 1 ob&J 

.siduii 

-M-Ja J-ajIa (j-£- bj^j jjj-aII SjLJa! ^ ^VU I jLS Uj.i5j 
jjLu £* oilj .Jjjlali 4 jjjj uiua CiljUaiV) (JjiJ cJL JJJ^l 
SjLuiJ ^ j VI *1^! jjj^t S J^j Cjj^Ja ^kil 

^ ^U| Ufl L$jjUu) cr^' 4 ^jjUjjjVI jjjaII 

.4aUJI uiua CjIjIuiV) jj*j c>J 
^ ^11 liA ^ 

lifcj ijjiai! ^1 jj j£lwu <> jjj£ J^j SLaaII jjjPj 
(Aj£jjUjjjVI jjjaII Sjluij t-jbill jiA ^ Lmu 


aII 4 ilia 




e jjJalLoll ,>g x oil 


ou4^' 


A-uJLuiSf) . 

Ajjj^UI JJaj1\ - 

4JUi jj*J) AJjjjIIVI £iUj£-aI) : J | a L_^J | 

ljLa jLaH . ^ 

. Y 

***. j-aii - r 

Cjliuil- £ 

CjVja-aH — d 

,a*iil ^UjL>1\ : ; (J_l I uUJI 

V ♦ ♦ 

Lj)j^ ,Ja1\ - \ 

- y 

( £ » ) V JtJxIj j 0 0 0 Alal&lol) jjj jAll — V 

A£. jJa*]) ,jll\ — £ 

£jj^l :<jlJ l_LJ I ubJ! 

&a :*i j i 

uajj*j ; Lj j |_J 

S jiliil $ jia ; I v i i_j 

a^j^sa\ s>iAij ; l*_> i j 

UjUjIa ; |_> 

s^sjAii Lijjj pjLA*£’A : \_m>*Lu* 

tM a-o^ui 

aa jiii j ^ aa^ja . 
ljU ijLaJI C aA^ja . 

SjjI jLull AJaj* . 
SjjIaII a Vi Aj& A_aj^U) A-a^Luii) CjLuIaj -V 

SjilAil AJL£i : Ls_> Lu) 

uLSj j Jttl JSLIaJI : Ul-o lJ 


e jjJalLoll x oil 



JjjaUI i CjU-fljj : Ucu) l_> 


£ jj-ula]| 4il£j cjLui^I AjJLu£j2V1 ^ j.laJl ; | jj-, \_^ 



n^*>U ^Aall x oil 



4_J^a) LcJ^I I ) V A ^ 1 I cl) 1 L_0 l_£ 1 I 

♦♦ ♦♦ ♦ V ♦♦ 


AjjjLJ', I ^jJL ill 


A. 


Symbol ^>*>1! 

Unit jju/UiJI 

Quantity <±a£=A\ 

Ill 1 

Meter p 

Length JjkJI 

kg 

Kilogram *1 ^ .-.! ^ 

Mass 

A. | 

Ampere ^liA 

Current 'Lull 

J » 

S | 

Second Lu\i 

Time vUJ! 

K 

Kelvin >*j'L== 

Temperature Sj i^_>ol 

cd 

Candle l ». «k 

Luminous Intensity kUsVI ; t ui 

J » 


q ^ j&\\ £i\A a j 


Power of ten 

Symbol 

l l 3 JL». jj 

Prefixes to tlie Units 

1 *io _ls 

a 

.At to $3 1 

1 * lO -15 

f 

Femto j~ - ~ 

1 *io -12 

p 

Pico •- 

1*1 0 -9 

n 

Nano ^ 

1*1 0 -6 

A* 

Nlicro ~ 

1*1 o~ 3 

m 

Nlilll 

1*1 O -2 

c 

C'enti w - i - 

1 * lO -1 

d 

Deci , 

1 *io 2 

da 

Deka ’. — j> 

1 * lO 2 

h 

Hecto 

1 * lO 3 

k 

lUilo . : t » 

i*io 6 

1S/L 

Mega bt-y. 

1 * lO 9 

O 

Giga 

1 * lO 12 

T 

Tera ^ 


ljIA^ ( j-4 <Up jaII (jiaJi A. jj j 4. miLcuV) di& jjjxj 

4_ijIj J£] ^ Ij*.jL£ <> (j jl i ^ j cKi^' Sji]l£ 4_i«LuiVl 


apjjWbll n^*>U ^Aall x oil 



jZa £yj^l c>» £j-£jjj bi) jJLj o*Lk& Sj.il] I L^S J-ujj 


4_ijbj^£Jl 4_4jl£ull jj^jj cjJjilt j jL ]|j aw /i\\ Aj^JLuiSfl ^bj^l Oil a£]| 




3L 


■*■>> 


_2 l 


.pbj lAil 




Aj*. 


j&\ 


j 0j>^! (jlC'jj ^Aj Q>j]b? LgJ J-4JJJ 

.CJ^L- 1 ^ j-^JJJ fJ-Sj* 4 W a u\ \ (jxlJk *±-*j 4 ^j-jjjJI JJLb 

j' rfffl 


I^4j]l_l 4_J j— 4JJJ 4_i_«bduVI 1 0-4 ^jf^l J-W 

La 0 jjj jjjU Ci^j l)^J-^ Aj-wulb La db jb A. a ja <Ua-uiii jjj-a Jisua jAj 


D^ 


4^' 


<J> 


I=dQ\dt 


a ) 


■J (Ja\ 


i bH l 


4*J J- 
-^J 


u]| 






OH 1 


c>> 


: I 
■* :Q 
■* : t 


Aj^>V1 — 
fjJjSJI 

♦♦ ♦ 

J- 5 -^ ^ V ^ l* S wH^ cr* tr^J 

LfcuU .ig-aJI JjjL ^yA^uj b» LALj jn^i £jj ljUjj^VI 

.0*3fcLil 


I 





E _ 

Load 




^j c-Jaii! 0-4 ^ J^JJ 4 Jb jbii]| jbuL 4 6 ^ 6 ^J 

MJallll o_4 o J-^ jl-_ 11 i (jli (ilili L ,jl . A^Jl l ibuJl u=Ja&]| 


^Aall x oil 



.\*—fr J— at uj — a <* j-^i 4 — * — i) '-5 — & v — ^Sh 

:-csk ^ Jiui ufcblb ik\"\\ A £|jj! jlfll £b Jjiil £lajj 


jj 6 uujaS) jUlt 


C urreiit ( 1 ) 




time (t) 


JUilb Q ia jA Lo£ (j-ajli 4i:«yJtj 4Ab -j jjxj Vj 4 -a ill ljjIj j-alui-431 jLult 

jjxJ) jjxHaI) jlult 

V V ♦♦ V ♦♦ V ♦♦ 



sin 


jLuJb (jjj-a jA U£ 4Ab j| j. Vj bjjJ C,iii jJuj jLjj jA j 


JJjialtjUiJt* 



wave^— ?■>» J — j-» I— jjjJ * — «jaJI j j*"' * jL_u j— fc j 


4 ^' 


jjJ-Lj tsj^V -UaH <> til W .Ml oAaj ? jyj) J*_&l 4JL j$aJ| !_i J*J 


volt^j^W 


^Aall x oil 




J 

V=J/C=dW/dt 


w 

•_M 

Jl Cj 



(j-uLJjj M W t a\ \ : Q 


JjaJL JLiJl 


:^aJI :y 


a^jULaJi 

J-ajju di ja 4—ujg£M jj|jJ_ll MJj£aS1 A _uu ijil j^uaUxij <j_A M_ajULa11 j 

.Sji_allj jl_^l J —Li j — yaUftit M__*L M_a^ 

uuduUjjj ^jl ^uil Mi uxuAjJI lift j jL Jlj i£ Jl M^uuil ^ft M^jOaJIj 

M_4jtL&l! M aj°i Jil£ jLuIl ilj LaK MJl ^1 jt 1 1 Iaui£& 


Res^rai^cre* <R) 



^ \ * iA\ A Aj\ lA 

l(jl\ w W <->M 4 ajUa ^ **•* 

L>J^1 J M 1 J ajjj J ^aj^ll Jj L-l 

A 1 ^ J «Jii £ Ja^Il MaI ■** < * -2 

l-AAJ 1 — g -1 J AJJJ (M J& jJl M AjUJtydiUl £j 1 - 3 

T>jll_. t- — «JK J ijw S jl J aJl 4— -4 

; J i AjtftA j S j W*> j * A J J a! J jJl di— ft £j—A 

* ^j 4^* ^ 

u^jJIa j-ftj Jiij2 J£I j^l ^Uj jillj jLj (j-ilijj G >»^W 1 -^ 

G=l/R M-ajIaaI) 

M Ojas 

J-a bijla t j^i l nj ^jf^l jLJl jl MJLulji <> f jl Ojjuw £jj* ^MjjI 

t^-ft m^jj££ SjJb i-faJij jtJJi u^i Mifci*ii <jij Sjjiiii ^ jAaIi i^Aii 


e jjJalLoll n^*>U x oil 



U£ s > tJti AHHI ^ J&H! ^ £* c-i^UL jbHI Jli AJak Afcle 

<^i hi JS &b 


I' 

k 

I R 

» 

/ 


y/j Slope = R 

g ^ 

— -vw — -_ 

V 


t 



J4^J1 J_A SjHiUa t j * * i l Tn A-ajlla jLa1\ jLuII jS <^Je ^ jl ojU 
# A_4 jIAa ]1 A aj& £ a tj tj— uiU 3 jj 4_4 jIAaII w ^ 


i»j' a>“ 1 



^bjJl 




I=V/R 

/=IR 

R=V/1 

$>)HI j\ S jilHI <> f ^ e ji £jjta il 

<• fir 4 4 4 _ajU&^ j-* LujiSp nj Curent J-^ u! ^ 

1= V/R ^ ^ *&*Jt 

( V= I*R ) A^jHHjj jbHl A-ajS cjjHa JuflU ^aJl _r 

jUi) <^1 jUii! A_ajS ljL^ ua*j <J££ ^ e j! Ojjli Jjjki He _£ 

«l^_ A-.fi 2 £-4 \ *Aa ibu ^jjjg djjllil A. 1 HI A—ajHHI tHajjj SjiijJi 



j_ 4 Jaifi UIaUj £| U1AJ Sjjllil &a f ja ^ ^ jl Cjjjla Jjj b2 He- _o 

.Al^ll CjU A-ajUH! jl HI 


e jjJalLoll .‘Ig x oil 

~ ) - 

*T-- 


iUaJ) j ij± 


ill 


(2)1 AaJ life (^a d jl\2l\ (jk A5l\!il\ j^aUxJi AfcUll ^ jl Q^jli .la. j) 

Lij^jPower^J^' cr 4 ^ -^jS j^aUxil dl& Jjaj 

.^jtl^lj jl-SlIj 'o- 4 jij Sj^l 6 h iJbUl! * j^Jt liJb ^ 


SjJSII 


PJajJLj LgJ j-aji/Watt^j-M <>>11 Jj^aII J*-«ll 

(j-aj-U A \ <«iUj Aj*^i Luu^i) A *1kU J±jl 4 Lgib ^ j_a I d jj-^j LgjL>u 

(P=E/t) Power= Energy/ time 

£*\jl\ j *> ill 4 » : p 


JjaJl 

♦♦ 

A 


iUall 


: E 
: t 

6JaIj <LuIj <Ulaj Sjjil J ja. djlJAa JxJiSj 4 j^£ AjL uj) jil cijJU 


u&h 


L H> 


J1 


Watt= Joule/Second 





a ■ aJaj-aji ^Aall x oil 

^ 

« 



6 jjJalLall n^*>U x oil 


■4 




j J-oj- 1 


J L_S_0 


jIaII ^IaxJI JiuJt 


>jj' 


^- uj ! ja/\ \ 1 ,W 






r 




Xs 






I .DR 


-t' 


~5^ 

+ t 


Hh 





I. 


jj 


iIj 4_ 


ajl 


Fixed Resistor 


J frtiJ— 

Potentiometer 

A AjIftA 0^ 

Variable Resistor 


f-J 4_4jl 

LDR 


NTC 


PTC 


A ..U 


Non-Polarized 

Capacitor 

4 j j u£_ 


Polarized Capacito 


♦ ♦* * 

,AT } VI Lmlm 


J— 

Variable Capacitor 

Aj ua 


L-L 


Fixed Coil 


'e>j, jJalLalS n^*>U » oil 


A 


I \ 





I 


Cjlhod* 


* 


HP 



M 


♦ *♦ ♦ 

JXAA UA- 


J^— 

Variable Coil 


Jj- 


Transformer Wi 
Magnetic Core 


□ \ 

HM AY 1 | 

J V 

Relay 


J 

Mn 

Relay 


N fs 


Diode 


♦ ♦ 4 

4 4 4 4 Y A 

A ) f K 

V «*V V 

Zener Diode 

*-^ L ‘ 

LED 

v— * 

Varactor 


4 A ih S A 

A V (g) 

(fr JjjU) 

\ V ‘ 

4 A*4 a A4 4 

a (S' K 

SCR 


n^*>U ^Aall 

J 



e jjJalLoll x oil 





j j_SL_a_J I 


J-xiL-bl I 

*lJ l*_j 


J 


JL-S_) I 






e jjJaUll x oil 



Resistors 0I09U0JI 



L|J; jj| j± 1\ dlA < _ y i j 4 jj jjjSSVI jjIj^SI ^ ^l^luiV) jjK j< uaic- 4_a ijUUSl jjjju 

S.iU (ji^j <|Ulj Jja-wwJl £>jjSS| &JU LH» 4-ajHaSI ^Uajj jL£S! cr^ 

4_ujjjSS| 4 ajlLaSl ^_u)l 4 Si a SI o4_A 2 l fciSC' (Jj-iSajj |J -vatt^ <iSUjj_uJ| JjLa 4j_*^j^ 

.(Carbon Resistor) 

4— a jlLa 4_SUS| oU ^amu j jjKSl j JjUiSl 4 £j^ui (j-a U ijila (ilLuu <j_a SLajUUSl £ US 4flj 

.(Wire Resistor) 4 jSU 

(OHM) ^jS?U * fl***j ft l '"' (j—a 4 _ujjjSSVI Sjil^Jl ( j_2 4^o^_uaSl 4_ajtLaSl jU£1 44USjj 

.(WATT) ui^SL 

£jUS| £_a SI j2l\ ( jlc- Jj^jj 4j& 4jjLj£SJ| SjjUI ,i <_$ jLuJl jt^b ^SaolS 4-ajtJLaSl JUUj 
u^» t^ rj* o-KxSlj (|) ^jLuJl jLjjSI JS (R) UjllaSl 4-ajfl UJlJ UlSj ^Lj^iS) 

.JLuiS! ^ 



*J* jM» v.1 ^ •^ , -» 


^JljJiSl ^ R jUUSl <La jUUSl Ja^jj 4JUJI di& ^ j i.l£^Jl A^a jt aS) JULutS 

Ji R 4-a j&aSl 4_aJi USS UK j tuiKaS! llu^ VI t-iUiaSl 4$Isi t$ia Ikjjj ^Lj$£Sl £-USl 

.JUSSI Ji^Sl J £)#* > US VI 4$*JI 


e jjJalLoll x oil 






: (fji ,^1 i) 3 jiLUi a ua a uia. 

^ajVL-j ^LajULaJt 4_Aifl <ji ^Jc- qaLj ^ lil (OHM) (jjjL2 ^I^LuiL A-ajUuit <LajS ‘ t « - ■■•»-** 
olft fjA jUJl (jWtft-j) jL£JI ^pc- ^j_uila (ujJjilL) L$jk jJilj]! .143JI 4 ^ufl ^jLuu 

\JH\S. R L* jtiaJ! JUil J1A11 ^ ^311 S 


i- ,^_. 


V 


rj' — 

U (V) 


,^Vb (I) jL=Jl 


^Vl (R) 


: a- 4 j 11 a 1 i jbi^i ^ jjjj J^ijxi) 

?j% jjSjj : ^uiiLi 

Tolerrance : 

ApIL^II A^J ijljj A^jlJswajl 4-4^Ut j A-ajl a11 Aukii! A^jlil q±j jJfe A-j j 

ljUajULa]! Aj^uall dl& 

Sattability jL£i-Vi -r 

£-a U jJu 4_jjJa^lj Sjl>aJl 4_^jJ f • _Sj jL La jjju j ^LajS Cjjjj jAj 

1 **■ j| jSIuAj (jfr <U£luJl <LajUu]i JHajj <j*a jll 


e jjJalLoll x oil 



: ajlL >jM -£ 

. <L® jULaJI j|J (JjjlJ Lal&J M-4 jISaH Ja^JJ SjjjftJl JjfcA (jib J 

; J jaS\ Jj k 1 A ajIoaU 2 aMc. 

^ ka A AaLuia j |_ JjJa (J±j iAjJj iAJxajULa |_ JjJfl Jlj La1£ 

4^Lula j f-ui \ A^ljSa <j_A 9- j-^ 4_ajULa jjJ p 4 _jC- jilt 4_Ajtl«a j /\ 

,( 2^U)^ Axl lA 



— -J, 

; 4 ibUit ^gX blx j 


f&mt* fJlVl P OjUil X j s4 « I..J ll (I.) Jyp 


O-I— «l 


= pVb (R) Ujlil ij 


,4j&1uJ 1 A-ajt aS! L^_La ^1 .uaj ( _ 5 j]| Jl jaII AjC- jaII 4_a ijIIaII 4_aj§ <jjjj ^JUll Jj-laJ! j 




JV 




p i- jUil 



0.0178 

, ^ «^--H 

0.029 

— LVi 

0. 1 3 

^Nlj ill 

0.5 j 

<iS: -) oV^iL= 


e jjJalLoll x oil 



CjLa jL&aII £\ jji fJti 

m A jjlfjjl A a ijliaJ !-1 

.$ J jilaJ! A * jlLJl -2 

.Ajj^ A a ijlLail-3 

.AjjljaJl <LajljLail-4 


(Resistor 

jW^I JrU*> lA 4 s 


R 


: V ji 


{ jl£- lg*alAaJLwil j_j_2 uiH^j j 1 ujLjju CiLajlLJl di& JjaSj 

CjIjLjjI] Sjji-^a SjjjSJI cs* SjjjS <Ij|j ujUjlla ^U$£ ^Lj^l 

OjJudil 



(Potentiometer or Variable Resistor UjIj 

. 1 — $J A_^ufl jL^al\ \ gl a ft £j|j_jj 4 > gl a ft j_ jj*j o-Iaj A—ajHa 

^j) jQ -^1 q±j f* jIjjj A-ajULall A_*jS (j\ w **j t ^ OKQ A_a jlia]| A-ajfl 0» LaAjC' ; ^1- a2 
O^J ‘ (0-1 OKQ) 1 0KQ J^aj ^ Ljjj jUJjj 


> a 4 


jL^aJl cj j-ua gij djjj LaAlai t A_iij»*a]| 5 j^aS?) Ail£ Sj-i*iail A-a jUL&l) SjALula qSmj 
ULuafli A -a jllai! A^jfl J^iS UjJ*i 4 S jjtUll A-#. jllal! AajS ^ jAS U2lfi A^aiaJ j! " jjJ| jll" 

. .lie- (jjAtJlj iAwi J^l m 



Ajk-vtl SjJuLaJl A-a jULail 


Aojljj^il SjJuLail A_a ijLLail 




e jjJaXoll x oil 




-M?< 





j *j 


(LDR) kjiiall: m 

?> 


(CDS) ^ jjJLSJ) ,\fi\ * u (j— 4 ljI— ajULall d-JJfc ^-Lu 



S^LuaV) d^ui jLjJI .lie- jV) 1 g 1 4 j°i ^ h£i 


«* * ♦ ♦♦♦*♦ 


..* J Jal\ \ tiJt 1. 


jC- 


(MO 


Y) ^ 1) ^ 


1 Jb> 


J J 


LT 


^laxlj 1 g a & J uaj 


(O ^ * * ) (_^! 1 J*aj Jj-IuJI f >uaty 




-b 


(Thermistor) 3 — 

s '-^ a ^j SjljaJl Jjau JU. ajc- jAj 

..4 

„Sj) J aJt 4 *jJ Jl Jjjb J J ^2al\ li A 4 4 jll* 

; 4—4 ijlLa 4— jjjjajJI 4— JUij Cjlflj. ii) aj 

I ■* 1 

K Ohm)..^) 4_4 j11aJ1 L)J-^ (°C0) ^ Ay\A\ \ *t— all u-k- 

K ohm)..®) Oj-SC) t *°) 

ohm)., i * * ) 4-4 j11a]| a 2 Q) 1 » * °) *UJl 



(NTC) 4 j 1«1! 4jjljaJ! -41 (PTC) 4 j*J*J 1 4 jj!jaJI 




n^*>U ^Aall x oil 



SjljaJl AajJ £SjjI a3c. AoajVI o 3 * 2 »j'j^' ^ <4!^ JlJjj 




; CiLajUL*]) Jja^jj 

Jfc ^ 

jLail ai ■ J 4^' l$J& jla J^ajJ AJUM Jj £)! (/' 

Rt=R 1 +R 2 +R 3 fa£ £j-*a »4 <> ;<LLaa»AJI 


. Alaii ^\ ^ AjjUuIa j\m!\ <aj& Ijboil 
. ^ jUil jtuJl ^^ic- Jj^aaJI ^u * ii fji OjjtS L^J 

*Ul£j| l^LajS J 4 UjLajlLftil *L®Ji liua (j-u ^ 1 jllj djib j£& ; ^ ^ 

4 _ 4 jULaJ 1 <L £ LlUlA ^iC- 1 L-iHi 1 J 4 dJj&L^j J^Jt £ J) 4 *\a <_jA 



:^JIjjII ^^ic- -T 

ai (j-i*-^ J 44 JI j-Lua-al l^-ijia Ju-ajj 4 -JUll 4 -^jHaI) £)! 

. ^ CjjjAAil JJC- jJL jj£I j\ JjAUjI (j* ja i jbi) 


e jjJalLoll Cllc.1 n^*>U x oil 



. ( VRt)=(1/R1)+(1/R2)+(1/R3) </> ^ M OjZ 

. CjljAAil ^k- ^jLj^S1\ jb uil ^MiiL : jUU! 

. uiljLi J£ bijlj Jja ;4fAJt 



if ij2 ^ ^ a \4- tJ ,. A ti Jjja 


4-Band-Code 

I 1= 

2 %, 5 %, 10% 



=1 I =1 

560k Q± 5% 

1 


| COLOR 

1st BAND 

2nd BAND 

3rd BAND 

MULTIPLIER 

TOLERANCE 

B lack 

0 

0 

0 

Id 



Brown 

1 

1 

1 

10 a 

± 1% 

0=) 



Orange 

3 

3 

3 

IKd 


Yellow 

4 

4 

4 

10 K Q 


Green 

5 

5 

5 

100KQ 

±0.5% 

CP) 

Blue 

6 

6 

6 

lW\d 

±0.25% 

( c) 

Vio let 

7 

7 

7 

10MQ 

±0.10% 

<B) 

Grey 

S 

8 

8 


±0.05% 


White 

9 

9 

9 


1 1 

Gold | 




0.1 

± 5% 

0) 

Silver 




0.01 

± 10% 

(K) 


0.1%, 0.25%, 0.5%, 1% 

I I I = 

5-Band-Code 


l r 


ino 


237 Q± 1% 


ipjo^IaoJI jLuL^I q^ajS 



'e>j, jJalLalS n^*>U » oil 


(AVO J' jL$A <3^J^ 0^ <^LiJl Ji-^b £^aja jA to£ 4-ajllAlj jball fit 

METER) 

^ ji 4*l\ ^ ^ (OHM) J! cA *** *** 

La Jla £i2± LU ^ j^iaj <^1 AajjUI Jj jkj ^ (<bJaS OjJ) 

<jl j . A a\\ * *1 A-ajULaJ) <jli IajI < *1 LLalau La£ <jl Jjjjla <jC- AjLui^ 
ljujL ftLc-lj.a ^a) 4_a]l5 4_a ijlAaJl AjLuA La Jla Jl^Jj 4 -uiLui < _ y ic- df IjUl 

(diLajlLall Ujjlill) 



0L03 ixx cLiLi^&oJ I O IsUaJI 





n^*>U ^4all x oil 



jLj-uuj qaj. s A jlUti A-j» ijILaI) O' .IaJ j ^ ~\lj j jLalj JajlLuu - 

.Ai^fruu jLnil (jLjjyuu ^auij 4»* i£ a] I CjLajIS^I La \m jLnil O' 4 J, l&Jt 

^u£xll j OjJLwa A ajULj ja]| - 

.(OHM) ^jV) cjA ^Ujiui (j-iUS 6 Aaj - 

.0' jlV' 4 j£ (Jjjla (jc- AiloiL&il ljLa ijlLJi ljLui^i . 

[CjIajIIaSI £|jjI fJt>\ - 

jjIjI) ^ A jl a A tl _ \ 

.s j j * i*ii 4 « jUaJ) -2 

.Aoi j ±1\ A -3 

.AjjjjaJj 4-ajliAlj -4 


ICiUjUaI) ^Jjia - 

jLiiil O' ^ xaj If^jla J^ajj AjiUil 4-4jllAij ^ 4 ^j11aJI O' (#' 


. j dt&jb jaj 



O' 4-$^' j-L^aI L^jla J^ajj AaM 4^jliLl) ^JIjj 4aj11aJ| O' (/' 

. SjjU! ^ UjIjaaII 4.JC- jjL jj£) jl 0^^' C5* JH J^' 

IF 




!=l 


i‘ip[, 

L. il *" 


R1 


R2 


R$ 


.(AVO METER) Jl j'** &J* CP -W^l jW^I fr 



n^*>U ^Aall x oil 


Capacitors-* ^ &*J' 

. IgJ^lAj ljU jl CjU^uJI £>ib Uc- (jA : CjI a\\ 

■iajjj , Dielectric ba$iu a* < Oj£b : 

A SjUil a|J *21 0 * S J ^ £l J i! 

. 4 _uU«jS $Ab« ji L%a 2 Ij 4 w!j^!j <iJiu£b 2 !j £lji 2 lj f IjfM j JjjM J^» 

IjIj (iL^ljj^uu ' *** a ijA . uu (ilwljiui Jjl*J! <jl£ IaI ^tibs 4 jjl*J! SaLaI 2 Ijuj i, 

(Jjlia-uJ! ,jj^j ^U 2 ! J£-uJ)j . Ia£a j .... w «' *j a< - < • *<* cr A>u ^ 4 jil SaLj JjlaJI <jl£ 
d j fej ti ] illail ] ^ i Sfr A JJjfill 


. j| CjLjjILJI ^ SAjaj^ jjC ^U^LaJl 



Resistor 



1 


J 1 

Inductor 


_■ / 4, a ,fc j 

ji j a Lul a S) a^a jjj- 4 £luj SjJjioil SjLi&U jb22l jj>aj t i &J ) ^u*j 

Capactors _: 

t ‘ - 1 j* dA ^ jj 4a-uJl j 4_uj^£i| 4jt_uilb 4 _uj££ 2| <G^wJj <jjj^j u >La 2) SjAS uAjxj - 

; ui IaII 4ju*i 4_4j 2 uiuAJjt AljliJl 

^jKLQ 1 **<*M ^ 4JjJa.ail ^ - “M = j)jA2b ui Lail Ajl m 

y « iVun Jj* 

C = _£> 

V 


LaA (jj-uiLuij jjbUj AAajj 4_u jjj£2VI SjjIaJI ^ LJk LaII 4_aj 3 jLnll £j| yjjl&il |AA ^" , *"' J "* - 
(jl\ \ g a j k >1 Vi ,j£-aj Ajliil 4xui Sa^jj t <bSj2a ^JjS ^LajSj t 1 ^Ctl 4 ju*i 

jL-fll bilA^j 

( F ) ^ = MF JljS ujjj%a2I _ 


n^*>U ^Aall x oil 



F Jljli 

( MF ) Al jli jj% * ^ = M - 

dJ^ 


: t X&A\ AjuJI ^ S Jja1\ J-a) 

I (j^ OAfc J Sj^uilxa U £aJI Axui ijj Aiuiluj) J-aljC Aj^j A^jj 

: ( a ) t iSk a 3I £lj& AjaJa-uJ! A^Lu^l - j 

$J]I - ■■ A^Lwla Ci J)j 1 3ii t 5U A_pJouJ) A^LwuJt Ljjia uiwi Liu u La^I Ajlui <jl - 
tliifl LaK u La]| Afcwi JSj t Auj^kll i-.l *-v .frit 4j UjIuiI SAbjJ (illjj ' A^^tt Ajuu CjAIJ 

AaLulaII dA& 


: ( d ) Oa AiiuLAii _ v 

tj * iil 11 aa jj A I <j\ ASLumII d_lj Ciis LolS Jbjjj , IjJSH (jjj AsLumII aIjJu LaaJp AjluJI JSj - 

. AaI^I ,jjj AaLuiaSIj uL-LaII Aju*i £jjj ^utSc 
- : E ( ASjlxl! SjLaII ) JJbdl k«jJ! - £ 
AuLli AJjILa] Aj-ujLuiVI f jjjjuj jJVI <j^ AJjlaJI SjLaII jjxjj ui kail Ajuu jJlu 

^-uj) jLllaj Jjx- Ciulu oJI—a J£1 Aajj . uL LaI) AcA 1 isi ^_2 AIajlLulaII <_$ a!j-a]I JjX- 

. E (OjW) 


uA\ ^aju2 lj_ 1 ijfl A 1 (j£i3j AjjUsjj S j^iIaa ALa^jjj ' ^jj ; 1 jjk a]| (j^ui ^ 

.AjjUaJl j ' (jjj AjmiIIa A-a jliLa £>0 , Jl^Jl ^ 

AjjlxJl SjLaI) J^Lk UajjAj u-^LaJI iui j«aI) ujUa-JJI cjj-uuj ; ' a j& ^ 

. All^-ui i a£ ' a^Att ^j£j AJaaiil lAA Aj& j i _ s ic CjU^uJl ^ jLuijj pi ^Vl 

^ Ac-J-^ c-iiilAJ! (>Laj ) 

. (I A g nj A-a jIIa 


: SjjIa]| ^ ljI aIi Jj^a jj - 


e jjJalLoll n^*>U x oil 



.Sjjx ua 4_ii£ 4jt uj ^j—Sc- Jj_*£Lsd! 4_ Ujkil S j_& * ^"' ■ -* j ; 1c- J; > 



|| c 

_11 t'2 

l| c * 



v . 1 - 

- v — l 

II 



Vi ^ 1 

v 2 * 

■ V 3 — ^ 


L 


- V 


^1 ^ ^ C-iL^i-Svll A^jS 


v 

Q 


V, 

o, 


Va 

o. 


+ 


V, 


c 

1 


c, 

1 


^2 

l 


C 3 

1 


c 


c, 


c> 


(Jjli LaII 3 A y A <j jLuu SjjjS AjK Ajluu ^ ■**•*»■ _ Y 



— 'Li^a 
^ l >^ 1 Jh^ 


v -uisO 1 o 

V X c 
c 


Ox 

+ 

Q: 

-h 

Qs, 

V x 

Cl 

+ 

V x 

c 2 

Cl 

i 

C2 

-4- 

C3 


: A £J#ft J-ftjJ ^ cr 2 ^ Slaft ljI IJaj^ ^ 

JL$a Tuning ^ uLL» <| JIjjJI jjiiaJI < i*ti«ft ^ Wu . n _ > 

u 1 a £jSj Ulfr j 



du^ j a Lm a jL2 ^1 jjjIaII jbiil Jjjadi Power Supply S>b ^ t i fc a ft ^iVuhj -Y 

pja J^mu 


b jjJalLall l** llc-1 x oil 




ij - . — J 1 


J^jj' 




Ja_j ^ | 

■ I 





lr 

6 



r 







1 

1 


. Rectifire ■ i 


k^_}jSS^\ ~e j^'-iJl J 


— j^.jjJI a k ja j « a o J &>U Smoothing 

^Ull JS^Lj US bypass jt Coupling _v 


. JjaV Uij Jj_ua£Ulj L$Sc- i>tU *' - "j J-aISjj jUalij jj| jJ J_a*J UUjUUit £-a - i 

iaxj 4c- j-uu ;_L UjJc- j 4_Jlc- 4 _ajLj^S Ul U Jj (jjUj di-iAi jxaLSil jJljJ < _ y ^ - ® 

alj ~i (j \ \\ IaA <uJI <Sal\ 


. Jljl 2 ijjSjUS! jj jIjL-SjSjjIIj jJ_ u U a S jU— ua 4* ut 1 gJ <jj_Sj Cjl i UJl ^ k» A _ \ 

(CiJ ^i]l - Y . 4*— uJ) - ^ ) (j^Ub (jjj-a^jc- " **■ * (j- l-a aj A Lx * S j_jI J < _ r ^ — ■ ‘X^l jl_iUV - Y 
«.t \4-» - ..j uiiUa J <j*a Ua^UJl Si&j jaLumII jUHI jjj-a £,Ujj jLu]j ullUit jjaj -Y* 


4ijbuJ! >-a = JJjSil £jSj >U^! jUU! (fCn Y /M=XL 

. ( ^$-ttU ) ££ju U jjS! 


.AjLLuJl A *j&1) ,j_<» ^Uls ^Ics Uljill 4 aiS jUi ■ ,ji uaj SjilJ ^ Jjjja-a ' •*** JIJjIuiI Juc- _£ 
. ^uil jLuiL US (^UoSil 4 auo]Ij ^ j;baU ( j£’\ ja -0 


U^aj j*u*aJl ^ 4UuJ I ei$J £J>- ^jjii . sjjjS I 4 


'**'*■ • “ jjSj jjt lA jju^ j*Cj CjUjU^I ; 4Ja^^U 

,UUj P jli 4JL klUl Au V) ^Lui^La uk ? jjka 


o jjJalLall n^*>U x oil 

1 , 

JZ- 


4 jU^j Ji j 


cj) I £l j A 



— ! ^Ull -j* Aijbdl ajLaJI ^ jjJ l»_u <-<!>*< *t> i a*.>V< 

_ ; ojJLLo]) djl slS. a]| 


6^ J &>j*iA l 5 j^Ij 4ilj £l>SI lh» 4 -c.j^-a 0-4 &>£2j ^Ij^l JJl*^ ^ cjlijl4 ^ j 

4 __ :H J_!VI AaL-ul 4 djj_J*J 1 aK L_i LaII A*_uj j_JLU '*« f Ij^Jl *Ua_ uiljJ 1 g 

Jlj^ll A&ljVI JJjj jJlII jjJI jJl JbSlyil d i&j UjLJLall dAA ^J^Luuj 


-;uJ 11 dili LaJI 

■ ♦ 

dili La — ^jV* * |Vl : diLai&A — LLla i-»1 Sl&a — AjILlaIjj-ui dili La — AjliJjjjLiil dili La j 
4 

% A jk -^A*< .,,«!! Jjl *J| - ■ ■<' j ui >LaI| lJj suj A *' A aj$ Clil j ■-.! 3 '< a ^ Aj 

-:^ ^ cji^i 


dlA ^xl£ ‘ jIjjjj ^ a-uAI jl dij jib Jj-ulaII JjjjJl (j-4 djLLJaj Ai j J jla A j* * JjjLSj o-a £jj£jj 
dJjj A jlUlt djbJjdil fdkluu Vj Jl jISjjSaa dJx! JljlijjLuIl 0"4 (-iVI dAP (jjj La dAi^Loit 
A .>>4A*aU t*A\\j -»tt ^ 4 -■*-*.* , tj 1 ^ J Mil oJl jq] 


-;ILla]| JJLlSI dilJ djli^ll 


' i *' ^IjJVI JAjlLa ‘ **<* oJ-^ 1 g ^ i^^A AjjJjla Jjjlljj 1 £aa 1 | £>a (jfr ojLc- 

O-a u i-LaII A-jLa^J £jLSJ| o_a (ilu-ui^LIt o_a A_LJaj ALmiLaIa oA^j L^Jajj 

6-a t-iVI ftdX- ^1 JljLijjSjj^ « o^jI— a L-^IajA ^Ijljdjjj A j^jiKjaH dil-AJ-^allj A-jjIajil 
ojIjjJI yk L^-La ojja_ua]| ^a^l ^dkluuj ^dLL-dj j|jlijj%A]| 


-; JJjdl Aa£L& $ A\ dil VI^ aII 


e jjJaLall n^*>U x oil 



Qu. 


SJ\ 


A ljj*-4 


u—*J 


LiliaLall 


A ,j_<» ^IjJVl (jj-£uj <iLa) ijj-uJI jl cij-aJ! <j-a JJLc <_$ jJ laJj <^3 uLa Lai) j 

^i]| 4 JLj ^aJl j*-yflj Jjauj £>a 4JLlaj lik*' 4 A$*£>a1I 

A 

cjUaj Jljlijlu 0 JC- 6 jjU 1*1^ £j!jjj$Ljji! j!jJj 


-•A 


_u 






olA ‘ -joSjj "JJ* a W' Ujli La ^A j LAijLail ^Al ^A j 

dJl_a <j_a uILwJl uJaAilj ‘ t < ^-j a ka< *j j* a jWt ^-a uJafi (j- 4 ' 4 ** (jj_£L j) AjLLuJl 

MJaJij 4JLla <JjUil oJLaII Lai Jjjj-ll ^>Jaj>ui ^ AijilAAjjiAjJVI LjIjjj 4jjj]jjj%J| 
jL^jj 4_jli A jjWatl ( jj i £C’ lIlLuS j I j) oJi^a AjJaS tgj ujIl&aII d^A j ^jaia jJVI AtuiSI <ja 
^jl>JJJ cJLwJl uiiLjJlj uiajaJI (-iajaII LijJall 4 _uiaiil Jj-*ajjJl ^Ijj ^1 * * 
£i\±*.ja j-SljJ ,_ji ^Vmn j Jljlij j£ja dd£-j j|jlijj%AJl ^ (-ftfl &•!£< £jj L» I $1 a j5 

4jjLu£j| <Jjli Lall \ ^-ilc- JjUaj ^j]| LjU3£a]| ^A j jaLuiaII jLu]| 



JuLaiL J}- 


«*«* | - 

uj L 


jv 4 . 


-alfe 


4j- 




Lj) i 4 aaaIa ^ j DC . Sj a Imi a II LiljLiiil jjj-a ^lajj AC ‘LjjLI^I LjIjLu]) jj-aj CjI ifc al l 
4-jjjJljII ji AC LjjUIaSI CjIjLwVI jjja i o-a <,>laj <^ 4 ! 4_ujjj1SVI LjIjIaSI ^ M-uaH 4 jaA| 
.djl^li A &A ‘ iA\ Ah ^1 qa SjaLuiaII Aj£ja]| jjj-a ^laj ^ (JJ^' 1 Jl <U^ja (^RF 


q^u 


irlc.1 ^lall x oil 



4jjk5 (jjJL LJl&4 


AujJaS (jjJj t fl^4 

a 

T 

T 



♦ «» 

# 

(JJA LuA c <_£!&A 

ujr 

4i 

ejljaJI ^ o-lu*a. 

■ 

(jj*-A JJjUuj) t fl l^4 

iv 

JJA4 

F 


sL 




T 

iUi 

nr 

i+ 


£J J > 

c^jj^! 


i/i 


J&jS lO&A 

-r 

Au]Ul4 Aas jULa Aiit Jj 

t 


_L 

uJLuJ) Jj^a JSaA )J 

_L 

jLuII Jl.l« 

T 

77777 


T 


_L 

A jjxii *_a ui!&» 

A^jHM 

JSU^SI jr jj> jj* 1» 

-z 




T 


jJfc 9 Jj jJa al\ q£> djLj& JjSf! ; (jjiaLfr IaoH u IgjJlj ( _ 5 1| 

4JjUlaJIj . Ig-uAjjLaj ”Q“ L& j^jj ^amu oIa f Lj$£]| 4 _ia£. I^jI 3 AjluJI 

q=c*v o' v* 


. 1 a^aU ^2 f- (jjj^j A j\a& uiuS ^ jjl 




o jjJalLolt x oil 




— I 2 V 


. (JJ^ (j-4 LuL^jIj (j-® UjIuj 4jULJa q^uHu& u i£-ai! ( ^i& AjjUaJl J^j Jja-aj 

^52 1 4 ij *a#k > i* l ? <L± *J Sj-wUi aUL-ajj ? <bjUaJI ti) c)Vl . ia^fl 

. Ai^t 


1 2V 


I 111 VV/1 2 V 



ji J-al£ jS«uu <ja-uu cijLail <bllajj jilt bjiijit ? CjSj jxuu <Ua»uiit ^ * ***» 4_a]£ 

. A tl i^s-v ^ jA J»al£ JUu jflj 

^-ua ja jA La£ ui jit (jjijXl j Jj2.l2j f Ljj^Sit J * j l. i&olt £_4 ^LajlAait > jj 

^uit ji^ib 


I lTlf j 

? < * pjlliioi 


cu j Ubu 


^3 1 Lq-i.g -1 


v_i j. a 4_4jL]LJl j jbuu ^j| jiiilj (T) t-A J-ajj (L$jbau j ) A uA\ Cil j JjjSj AJjUlaII 

AjluJ) 


.JtjfljjL^L AjluJIj fJ t UL^ib ^jiut t=R*C 

if dJ^t J 4_ub (jC- ajbfr JjVI )<jbjfl jj Ljjjf. a^tc4 bjjjud ^ tit 

. (<^1 jii Ajjbu £C- a jbc- ^HUt) J 
'CjliuLftil ubjjjj 

■ *«♦ V 


n^*>U ^iall x oil 



(LLajLlaII ( jM (jA C- ia-^V ' j *■ £_a^j ^ J|jj]L La >jj)J ^ Lb^j ill ? ujLajLLJL clili La! I 
< _ y i jjJLla t 6 ^jjL ! j jjJIia 6 « JjV! (jjJ La <jL£ ill ^CLaA / '»KaU Ajl-uII < _ r ft al-ft (jj^J j 

Jj£ja]L AaI J ^LlA AiH^_A Lll-i^^ll Lul£ ill oliUVt LJAJ Jj£iA V 6 Qj-'t < <11 £-4^J (_£jljjll LJJJJJ 
lllift ^Luall <— ijjjj]| ^ . sJC-lSil Jjj AjjLuiIa aA^j (jjSSl LaAA^I jlLilb ^IIjJIj 

JLaJI A .... cr^t ^ cr^W : cr^ t-i!jLLi! 

.AjjUaIa oA^j JSj! 

....?AAjIaJ| jLjJl £A LijlAil J^buj uLS 

Lu2 Lii jil |AA A_Sj*»a f* j-ui ^jj 4jaj_uu LA laaJ u^ LaII AuIaC ^JjxLuu jLiLa]) jLllI £-a 

^UaaJ]| a 1ft jjj^» A*j 

. Lull! I jLUl jjj^j ^auu V u LaII (ji Jjlj Uft <— ij*uull (j& jLuil u£$ ijjjS l. LaJI (j'S^n 

.(jjftUlb uaftlj ji AAjlai! jhAl\ La! 




^ji jj ,U lift (j_A ? s jj! jJj V^Lu< jLUl ? I lift j -v a 1 \A j .. LLj| (jaLiu uL_La]| LiL^ 

.(jlaxJl AAjkj La£ Lb^ jti) JjjSij AAjIaJI jLull (ji aUiLA (JjLj ? AAjIaJI jLnll jjjaj £Laujj u La^I 

lift (j^j ^jij ^ (j^uu LgJ till j ^jjla (_jjiui ^1 (j^» CjUsjiall (^Aa! jj*jj LaAj& ; (^ jiJi A ^ 

.jLuil AjIjI ijil (j| ^uajj ^ j^a j^ll 

^aJU .... V L^ijxj (_^jj| A_a ijl ailS jLuli A_ajILa :Ajj Jjfe JJjIa]) jLu]| jJjaj ^lauu uJ^-LaII (jl Laj 

.AjjjluI) A_a jl : alb AaamI La (^ft J , AlllS ^j' (j^lljj Jj£Llb 


AjjJUull A_a ijHaII 


A»ajIL»]|.Ajj*_u1I A_ajILa]| X^aII ( 5 jbu<j jbnil ... JJjHa jLjj 1 ^ ^ * Lgj£ djJU ^ 

j-juj l ^IlAjfl La j La djib ^ ^ ^ * ^LLa ^j, i » l fl** ,A j* A_jjL A_aj11a£ ? AJLIj ‘“ i j A jj*-u1| 

A-ajHaII (jj^j ... j. AjLlil (jj^j LaJJ& jbnil A_j1j1j L^j|1 AjluJI Laft (j^Llfr jJuj LuIaIj 

. Jjjij a^&Hil . Axruiii jA*i\ (jaiijj (jji£*llj (j£l AjjjluII 


^Lall x oil 


,Ajlui]| <_ij^a Aj jjill 1 , Y A j ^ jLuu AjjjluJI A»a ijULsil 


= A t ft H ■ - 1 11 aj 4 M 1 

A*-»ll X<LjW^ x 6 . 2 S 

Jii jiib AjuaiS'j ^- 4 ^' 

i-.la^X aII UfljL^J j' ££*i LjVIa 

lA I j| ul^j I 3 La£ jLiiil £. CjA^j La tilill f £±j il jbiJl ^a <_ -ail (jfr l I aKj 

V La SjjIj ^ c. LLil £a jLii]| o^» o^ J^' 



. CLijfl AjujI J&uijIa £a JJjIaJ) jLtUl o-« Y fijLuii Uj.i 1 Ail JjAj Ail^Jl & 1ft ^ 


. tg-U-U CjLjjiij^yi jl Auj^^l i"'l *-v i (j ji^i lie- ^yA ; LjI ^ all _ 

L-fljLall jl (JJU 2 ^ 1 \ JjjS \ ' a^XaU A ‘j-N aU a *-v ,^.tl = 1 Ajlui - 

-: (> 5LS <jJfr 4 aj*j <_jAj 

.ASjUil ojUI AuJa -V .o^jli' (jjj AiLubAil _Y .^1 jiVI £lL«) A^Lmla 


dale*! 



JUJt ^gk j^uJt ^jub di ] jk ^ I^jaaA (jiiij AjjUsjj ij^uA 4JL**3 jiL uLXaII ^jj • lJ- L &It - 

.AjjUaJt j u £aJ| Aa*A1a AaJlxa £-uaj <j-aj Jjt^t j ^ 

jH ^JV) (j^ AJjUJt S jLoJI U^ jju u-^aII ^Jau4 ^^Jp S 4 !j^. . jaSI ljU^ul]! l-jjajuj • l ^< A t\ ( i4jiu - 

. AHI^ui j2 J§ uajL^I ^jj£j AJa^iit Sift JUP j ,jill ^iP CjU^uJI ^ jLuijj 

: Sj-itiH uk J-iua jj _ 

c SjJL^ Aul£ 4 jluj ^ AijjIaH Sift ^.V\udi j i^l\ j j!\ ^^Jp Jj-^ ijjJI - ^ 

p j )AyA ^ jLujj SjjjS Aal£ 4 jluu ^ip Jja/a^U ^Vu^n j • Jjj-ajjJ! -t 

; Ajjj^SJ! jj! jilt L ILaJ! ujlijjJaj . 

IJl* j jja! jJ! JL4A fji Tuning Ajlofr ^ <-a1a £a ^ J! jjJ) jaIaI! uJIaJ! ^Vu a j _ \ 

lJjIa £j£j 

J_«ju <* jjli cjj^ jaLula jLu J! jjjIaIi jLnl! Jjj&jI Power Supply SjilA ^ u ^aH ^Vuaj _Y 

. Reetifire <> a_ajU1! SjLi^U Smoothing f*»2 

. bypass , -^» J* Coupling ^Vu«j -V 

. Cj£ j ^ Jj^a-'tl j L^jfr Jj Iajjj ■■ j JjjISj j J<jalij jj! jJ J-ajlS CjLa jULaJ! j? = a ^J^JLw u - 1 

f jjjait w k» > A&jjju £jJL Laljp j A-illc. AjjLj^S CjU^-mi jjjLi du& jiaL£]! jj! jJ ^ - ® 

d! j 1 j j It JjJ uA\ 



^lall x oil 



(tf5k>») d*>»» 

< j**i »±*>j ^ 6 ^ lA^A^ C^ 6 ^ SjW^ > v^svIjLosj^UI J^> ^oJI 

aA\<M 



J^jjoJI JjftAl U *S 

Jl&l lift J 1 j&l J^l J*fr ASj> ^ 


/* 


J^JIW f Ji 

— —i 


Lu I jUl lift <jl LLJajjfll j jj^-a w AxJaj ^ YL no LuJjla Ifrljl tilUft <j litiajjfll ji 
Lift ^Ja ja jft Lo£ i Ijlll lift ^Jl 1 i ..jW U a ujftj _ 4 ftlfr W „' J “ llLal jja-all lift Ajj 2 lj tiljajll 



^j-'jk'. ■* ■+ 


VI A-ijL Jjt^J La 4 M A \\ dl^jb JLuiV) ^jVn^« j ^yuJbJ) 4 juiaj ^jIluu tiLuiV 

# ^ijlst j f ij-4aJi Aiaiiii ju^t diUA (jj£j dUijj f (j^ji 4L^ji 

# J.4P 4Jujla *UaLu^j d JA 


e jjJalLall x oil 

1 , 

JZ- 


j ■ \ ■ j*U> 



ijnjVll : iH ■I l il jLi 


C 

J^jjoJI cl >>l 

: Uftj £ Jiuuij <> OjSjJ iJj cKj^l 

L> .(J *• A " .* Lblu dUlla j ^jll! i ilail 

*■* * "j J_u> J^]| jl_a ^ ji xi! j..jU u *tt ( j_ A 

4_xiafl ijluC jA j ^bj^l (j “jbl M a11 
2 Lbbj^i ! jLjj jj_aj ' a^ 1x2 a <ilLuj ijai ufl. i jila 
ti dl I j ' "jbl *« a ^ft^a LIUa (j^Sjj dluJl 

<( jjjjlal La , ^ 1 \ 4j.Jj.iaJl 

,juda]) Ajxjusj ( _ y i - IjHb UijLui sUIla j bLaJl 

,(J^>a J$i) (lika J$£) jf" 

"jbl U lljjj uLLdl bub jbu j-aj LabJx2 
LuiSfl (jjJJLail £ 1 u^2 j J^jdb ^bj^bil 

^"j Jjbjjdl ^ jbJJl laufl Ju£jj 


w *„V^ Ajtua j ^J) ljj]l tjjj w - »;b U a\ 1 Jl-v /»tt i abtt bubl) jblll La^jfr j 

.Sjjlali jLult 


Olb^^joJI £l<yl 

Jti ,4-fr jjVI dlA (jd^a^bJl JaLaj JbC- j 4_fr j3Vt JlJU ' a* ,x*. cj^Aj-ail £)-« 4-iHi.a p IjJI JlUA 
Cj^bjaaib ^Auu La Ji^j <jjia^b]| Jal&j JJ& j uUaSSfb ^auj La JJfr Ji^j 4fr jjVI 

6^A ^Al &AAj 

(SPST) 4l^!j lJ£1\ jj Ja.^1 

)5Js (j^Is (#1) £ljj dlUA I^A ^ 

■ UuuuoUiJU 6-X^lg cUaiLi fJjjJI 1-XgJ 






e jjJdLall ^^i&Jl x oil 

V' 

*T-- 



(SPDT) j AdjJl tdadl J i J^jdl 

jJj (A_dj <_dad) $A_dj £l iji dldft (jj_£j ,jdl lA_ft 

- kj 1 jlil dj_dj LaA-Ip th jau Adj«4 (j^A^Hd <jdiad 

daj < _ r d ^ A jalill (jj-Sj LaIu Jj ^ ijllb iaL ui ^ Aa) 


(DPST) SA^Ijil Adjadlj ^jdadl ji <Ja,jd! 

ll j ddjJI (jjiiL £)lclji dUft a^ ,jj J^jdl lift ^ 

.SAdj Alaftj ^IjA 



(DPDT) jj J^jdl 

d j oijii (_>uiL (jis (jie-ijj dUft jj£j jdi lift (jk 

.Q*A% C5 daftj £l ji jd 


Oil^jdoJI ^ol JL^buujI JUlG CU jlsloJI jJl^jJI CUloJ* 


id < _ r udaUidl Jla-dt ^jld idbll J ^ jLdl jld]| d? La. ifr AJi J ; . j A a^ a SjftUa dUft 

dfr (—a aj lil .i„i Ia\I AjAidl jjldl t -i -daC- Ajfr Ad A^dl ^ LAjjVI lift .(did I ^ ldl& lA£^, 

Vuid <jd j SjjIaII AuIaa 



& Ja. ^dl ij.a (A ijjIa ^Lu ^ ^lAdd ab 

d Adi SjjIaJ) A-jUa^. l **^ A j Id ft ^-daj^a j_ft 
aj <>! uddl ^1 uiftllSl jLdl £td Ajddl AJbJ) 

dll jjj-aj «-< a ,^»tt ^uhj duii ^Udl «■> A.xtt ^ 
Jdl (j 5 * jbdl J^d AJU ^ .did Ad j «tdb Aud 
d j-aj uij-ui AdUdl oift ^jld 'Jjjdl A$dl <jjd j 
jdj Ad dlijj 5 jl jad AAjjj j J=j ^La^I) 

.tiidi jjIaII ajLaaJi 


e jjJalLoll x oil 



Cj!>U jj*1\ 




l 

4 Contacts Power Rel 

28 VI 

240 VAC/! 

Socket is available 


m 

1 Contacts Power Rel 

28VDC 

250VAC/80A 



H 

3 Contacts Power Rel 

24VDC 

220VAC/10A 

Socket is available 

J . 

WJmk 

"m 


3 Contacts Power Rel 

28VDC 

220VAC/30A 





.Contacts RELAY FINDER 24V 10A 
2Contacts RELAY'fINDER 24V 8A 

2Contacts RELAY FINDER 12V 8A 
.Contacts RELAY FINDER 12V10A 

.Contacts RELAYFINDER 12V16A 

.Contacts RELAY FINDER 24V 16A 
:ontacts RELAY FINDER 220V10A 

!Contacts RELAY FINDER 220V 8A 
socket RELAY FINDER SOCKET 5P 


Socket RELAY FINDER SOCKET8P 


i) 







b jjJalLall ,>g x oil 

'u. 

JZ- 



SONGLE RELAY 

2Contacts 5A 250VAC / 30VDC 


SONGLE RELAY 

1 Contacts 10A 250VAC / 30VDC 


SONGLE RELAY 

1 Contacts 30A 250VAC / 30VDC 



MILLIONSPOT RELAY 6V / 10A 
MILLIONSPOT RELAY 9V / 10A 
MILLIONSPOT RE"LAY 12V / 10A 




^ L oUt 

DC 12V 


1 

— 

4 rA 

30VC 

C 

1.0A 

125V 

AC 

0.5A 


80VC 

C 

0.3A 


OMRON G5V-1 






tC 


iJjJalLJl ^Aall » oil 


-■L 


NO 

NC 


___ * 

NO * 

*c 


^ * 

NC * 


J >jO 


_uilj Q± l&lik a j j* j ^ jj^S jaj (J-^tjSlS A9 * 1 14 j < ^%jI%a jj$£ JjP djbP jt J^j^t 

# Aa 1 iu ^jSf) 

ij^Ia LpIjJ ujJ aa3 9 1 A *j a q j.ss\ Aj , ibj^SJ) jLH! jjja 5 AjJj^ A*Ja3 Alkliij uaI* <jj£b J^jaJ) 

# t^j jUlSl jj-uuj A-iibi) $jjt jJt Jlii ^jiU! Hi^A ^ 4 bjjB 

jkl (jl\ Ja ^ ja (j- 4 4 aH^j Aj Jaju flUlt S jib ^Viti $ jib 1 3) 

# £cJ) 1 t j Ajuaj j AHuj j CjJ jfl o £ja 

. lLlujLL l^1a1\ ^ jUiJ * jib AxJa ji ji jtiki UiiP diii 

jUkV Aj j Jjjj jlnil AajS j £ jjj y'i Aflj3L4 tilb ja ^AVtj 

.jjjjilili ^l£J l-luAIa]) J* ja1\ 

A^Lua l^jp Cj^jj j! AP jjIsa CjLa j^la!) dJA JS jb JajaII 
. U^l Cjliufl ) ja Cjjlus j dJA A^i^ail Jjt # Ig* u^a! AjuUSI Ljtkuat jaII 
J^jaJ) AbVi j£aj Ia (jl& \ ^-3 jjjLu]^! S Jib CjLLuaijA ia^V 
j bjuu Cj] jfi ^ Y 3 jA JJ jUI jLul) ja ALaajj jj jSaj La ^^3l3 

.JJf* t ^bj^lit jbjJI ^Jajj V 

jLnit ja jjxa JSJj # juiUaJ) jblSl j- 4 A Jaajj j 


C^ljiaLA 
^ jHa 


c (comon) 

NO(normly open) 



NC(Normaly Closed) 
Drive Voltage 
Number of Contacts 
Contact Capacity 


x oil 








SjSb Sj^S 





<jj-a2ll 4Ja i j J Ijj d^lj 


^Luij jj Ijj 


£# iiaDj 


(JjjlaAj £ljj Cfc^LP 


^jUj 1 a 

j.:^» ~i<al Liil v_ala 


_ala]| jjIj.} <-J^ 


PST 


PDT 


PST 


PDT 


(>» 


e jjJalLoll x oil 






^Aall x oil 



£1 



^Aall x oil 



£ 


jS , i jLa jj ^ j , ^ jj f 1 jJb ‘ -i Jail life 0 j~% a£j , <— J£ ( _ 5 Jc- uij-ila jj tilLui (3^ SjLjC' ^ 

2 ^ ^nkU* ajj$£ jLa^» <-u-«ij jL£Jl )<ilLuJ! JaU CjUjjj^lVI ASj^ : CjuL <^aJI SjiiJl 

XL <-iUI4-Sjlat« (ji J-jSJt jjj-« I)( ' jaL~*a!\ jl_ull jyu i i Ul l ◄ ; AjL«I. 

ATP 

;L_uJl j_ajS "ll^i Sjjt M_9 jIaa]| £jj J* ^ = AAj_JiJl 3j J A "' i,lA ^ jl— jj]| A Jl^ ^ 

h La£ jLu]) jjj_aI m IAa Sj-uS 4_2jIjlaI1 ’Maa j_u£ AAjbJl 3jJb AAjJLaJ) jLtUl AJIa ( _ f ij 

AijLuJl 4 Ja1jlaJ! 

I j_auJ! f jL_5j 1 L-^ L_$J ja. JL^aJl Aj ^jkniaJ) 4_JUaJl Ljl—ilaJl 3 ! Jj_aJl 3 

■i-LaU ^lUl £_^Jb S >LJaJl SlJb ^4-yi ij A_i jl_J| Ajuj-^M 

: ^UUB 


4 _ 4 jll« ja jIhjjILj Jjjj-ai) o-LabJi lh» 6 ^ j»j : Tuning Coils £ 

iJLujjj A SjLuiVI JaUjJV ^jAIjJI Ji J^lLuuj jia jl t*n\Kj\) (3 d 4 jI jJa*uil ( _ J ic> cJjiia j 

J *ijS» j^! MV ^ 

il«uj (AjAaJI Sj|jj)bjj|jjail <34 cJi cicala dlw 3 c. Sjb& : Coils Antenna 

. AJa^jlaJl CjlAAjjJl A1*.ja ^4 jl jJAljJl (^IaJI ^Ij^JI ^4 

ij-ouj JjJxaJI AjAsJI £j!>«i £-a lj-S Jj^ (-flj-ftla <£Lui (3& SjLjC- >4 j ; Coils Choke Cl 

Jl >J*laJl A^aJl JjjaJ jjIjJ ^ Rectification AAaC, Filter ^ biaji CjlJJjjU JjIaS 

(IiLuJjjIaJl "l una ijj)j jj jAtuta A^ 


j-> 

•I A 


O _0 wLC4 



wJJ 

c^L-i 


^ - i^>j * LI O wAb 

C> 


-'LibwoJL' AA^^Vk' jy*j 


CjUIaII J^-a jj 


e jjJalLoll x oil 



. ^iUi) jLuJb LaS Cjlil^l J^ajj ; ( _ r lc> jjJI 


w'LiU' Jwh<>_jj 



l 7 

^^rvVW. 

“ L l + L 2 


+ 



: Jiutlb La£ ^ jl j^l ( jle - uliUl ^ jl j^l (^Jc- 



ji £ — ^ FLIIXL 


= 2 J jjjj — ^ ufl_Ul! 4 __SjUa _ ) ; 4 

J J j 

L : uiUU ^! 

Henry uiL ill <_p!i]| JaJI ch^ 


£ A 


e jjJaUll n^*>U x oil 




]& Uj-ila JjJjuj tilLuj ,j-a uLLaJl l-lSjjj ; ULsIaII i_jj£ jj 

S-wi at a-Uaj former 4Jjt^ SjL» <j-a jUal 

: l^a 

. (Jj^LLImla (jj\j^A j! l-JlU jj 4 J 1 jlxutl JLui ^ 

J3 ajJlj at a-Uaj 4 Lfrjlij li lja»a jUflV t (JLwi j jic- - Y 
jjjjiil c JL* jl JjJAi jl 4 jJjJ 2>, fulguu Vjx-yLa jUaVI 

. ferrite 

£ 4jC-j]| dJij JjiaJl o-a ufcUu 4 iiail ‘ aUj jj £)Ua -V 

i^Uu ' a U j J<jj <U^jlKJl ^ J‘ ‘‘jkl *• j-tSfl -V J 1 a\*\\ Jjbj VI 
. ' LASu aj^j djjj jS j t 4JuLa^l (iLlui^UIl a* 




^ jjj- 4 

l A A liiLUl I J_ft ^ l j “ 'J j .. jLjj j_aj Lai tC - 

(illutil ^ jLJ! jLuit JjI jjj JU^I lift JjIJjj c ^utJaULa 

:ciL» ^ jUi jjj-4 

Uil ^ \a ‘ -jLl M a ^fLa-A ^Jaxj] <LL*-a AJLjJaj lilLJl UL 

. «■ A,>s A tt ( _ jfl ^>a li-u ■* A Ji^_a ojjla 

iclii ^,,,>1 It All JLa^il J out J jLuIl bAftbbl J 

.‘^iaJl iJl 



: (J 1aA\ jJi s^ii 

dauUst ' a-.t-. ^ ujtl dij ^ Uidl ljjUsj lit 

adb fLfcVI £J^al £ti jt^t JJJ^» &b*j| o-^j C5^ (-ilall 
JU-dil L-i Mil ^1 j t fl Ul (J_ib jUa^dl ftt_aj| ^1 
. Uldl lift L^jlL^j aiil ci>]| q^jaUUti 


: ^lilt &*1\ 


^at <Lajfl (jli t i_i jUIdl jl_ai ^_a JLaJl jft La£ Luaij j! Jb j jj*jj uiLail ^ jLaSI jLuII A-ajfl uDL£ lit 
Oiai < _ y ijJa ^Jc- iijjj 4JL^J| oi-ft o- 3 j 4 LuaiL jj SjLjJ LJaji j _ jlu jLiiil o^* {^-wiUil w - "jLi U A tt 
U^Jl I JJt <LajS CliJlJ Lal£ jl_ai j_ Ju JiJLA ilj UK J 4 Oiai jUll jl_ai o-ailit J Jbjil a^jtj^j 


^dall x oil 


-«L- 


. ” ^1 ill diait ,f ^auij o j& ^LusjIjlaII Aju^Lj t jjjxjI! di iji^J (j^ajU-al) 
dk^JL jj 0 jj 2 ul 4 jt ■■* ; jJlUI d ijJaJ ajlxil ^aui jj 


: uSvJlJJI OcJI uIj^9 

_ddl) ji ( Saajj « aU\ ^Idl <d^JI (j-ulL 

. (<#>* 

1H = lOOOmH = 106 |nH 

. <*M at a\\ 4juIa« 

X L = 2nfL, r, \t =L : dja. . uftLdl da. x x L x Y = LiLJt 4 juU* 

: I jj OU] daJI Jbjj 

. 4jjla J£j A*U%* 4_&Lul 4 Cjjj J _ \ 

. 4jlii jjc- Jlj -Y 

li—jjjiS) Jl__A (j a j) ^ j w ^ Jjj**- '“* ji J— 4j i “jkl *• * >Jt_4 <j 4 < t « fa ' * (jl £ -Y 

. (j-ixilj 

. i a\*\\ AjuIaa JjJj 

. LiLJb SjUil SjLdtf I J 2 SJbJj - ^ 

. uiLd da. IjLjj -Y 



IjjJI dll j*j 


: Types Coils £)jj) 

: ulall dja. ^ ;Vji 

: J>\ ULd jliaVi JilJ jjaJ! Jxdu SjUU ft j dULJ! cilui 


n^*>U ^Aall x oil 




: isvil<>£> vjJL 9 oli oIaJLo -\ 

^)Aj La) Lft jliaj J^IAj La f Ij^JI Ji-ujj CjLilai) dJj ^X j 

. jJu^ CjlilLl olft JIaJ ^llll LiaJI j ( Lgul2 



: vSjujo' uld oli oUJLo -Y 

iLi C ljJS Li-Uil J^kb J b! 

iUt Jja j J^b j-£jlj w ■ -jLi *« A \\ Ji-v 
^ <> Jjjj c^b]Lj t AajU. IjjjS JjAj Vj 
|_A p J^ll )j_ft J_1 a Li_i. J •''J JJ2 . uLLaII 
. ^jlft ^ ljI&IaII 


uJlil JaIj ^j|U| Li_i_lb olijla UjIjLjj £)! ‘ LAA1a]| qa j il lift J1 a ^C- ‘ -uxj (j£lj 
lijjl ‘ -J Laa uili) lift jib AjjIjaaC ujlftl^jl ^ c 4 jaIj^]| LiljbSi) jj AjjI n/ifrVI LiljLulL 

S- 4_ljjfcA ^sjIj-ui (jA\ ^Aj-laJl Li Ift]| ^ i iiftj lilllJ j. AJiUal) .iSflj hOL*!) uiiftll Sjlj^ 4^jJ 


wlj^il jl <bjl 


LflCVI lj! jL 


LlII 






U^- 


-11 1*. 


jIjJ «. >a,-. , „-. Lo£ l_i jUIaII jl_ii]| jJljj (^1 fjj 1 uilill dill ljUUI' * iVw ..-.j 

. 4_nluijjlili ;-v. iLaaII 



^ball x oil 




o- 

U 



t 

L> 




; A >1 A (JA L-lli Cj) 3 LjUIa -T 

urn i J-UaJl (j_A L frjh JilJj £_ua jj . Jill i-il abtt 

A-ajIaa jj jj j ajjal *♦ ■» h_ii£ w Jaau3 JdLuajj AjjlP SjLaj j^uu JaJi 

. jjjS AjjU^&vi ji a_la!j.i]i cjIjLiUi JjI^j ^juibjc ajjj^s 




; Cjjjjjill jLa (jA v_d2 bit j biliLa - i 

Au]l& Ajjj^£]| I^LajULa Aaj "jbl *1 a 3j|_ 4 tjjjjA&lt oLaj t (Jjjjjiil SjLa IgulS JaIJj ^uajj CjUIaJI (illj 
. Igi^b AjjU^frVi CjljLuit (jb jui ^JC- (jA^ai tilijjjc 



duA (jA :LuIj 

: u ^K‘ul l cjlii a _ > low Frequency Coils 

JJjlII (j) u 5 jj 3 La!| (jAj i Ajj C jlJJjlil ^ Ljlil^l bj 


o jjJalLall x oil 



jjjA Y * (> 

. ^ JjJaII Ui&ll clilj Cjlilftit (jA y^»a-s.* A tt jjjjJ) Cjlila j . jjjA jL£ Y * ^1 




; Jauijloit Cjlila - Y 

CjlJJjJiil ( _ 5 _2 ^ i .,-' _Jj]| £jL£U 1 
bit j j_jJ| j]| I j_^aS ( _ j _2 Ja_ui jIaJI JJjJiilj i <Ua-ujjl< 

^ jxui]| JjJfcillA M. Jij* i 1 ® (S jLuu 

dll j Ljl_aUl (j—4 U . ..J-> Alt CjLilc 

. cjjjjjiil o jLs jl aua^I * >i a (jA ^ jl^Al) 

: <J\ *1\ ja j_ Jilt CA Ha -T Hig 

Frequency Coils 

^ >1 jJ Jl» 4 jjjA Uaa Y Jj jj Jil) kAa 

(— i lail Ci) j cjUilftit ^bdl jjjJill cjLiL 

CjLilai) AjuLaa (jj^j JJjJill A_SIa ,- s 

i-il at A \l AjuIaa (jj^j y>»aA. • A tl <UIa , ; Sjj. 

(j_fr ajj cjbjjjiii j (j_ 4 1 ia-aj SjjjL* 
^yJLxil JJjJill lgj£ (jjjSj jJl jj]| ^ Ajllfcll CjIJJjI 


: la\Ha1\ J jaj 






^ ijjs* yAJ — iLc 

Ferrite 


^ronr- 

JtJ JhJ*> uiifl 


-inn: 

tf**J*T 


. j^lubA^I jLuil jiljJ cilAil 

(iUjj jSn AJaaill Aaa AU*tl 4aaj& ,jl\ JaAj V ‘ aIaIL jaluj ill jl_n]( (jli c uaIa jaLuia j 
. liUlt ^ jLuli JJ>A tplAil ^Viu aa Jijj <_uuij 

; l a \a\\ £j£- jaL.ua!| I j|j t jaLuia!) jLnib Alu^ ijj Aafr t alajj UajjJj AjiJI 

jaLuiaI! a aj jAasII Jaaj V ia jLu ^li t laIaII ^ jLjjJI ^ ajbu pillj cb^JL 

. 6 ^“ cr^! 0 ^ 



^lall x oil 


M 




1 a Lali (j-a LajjJj jLull ( j^U ' 6 La1\ q-a LajjJa jl_n] 

jaLuaII jLuil (jA jjfr jaLaaII jLnil Al^j ijfr 


. (_j ijLuaJI jLnll jjI i jJ ^ Cjl&lail 

l£j£ jJjjj Cjlilail (jli ulSil i MAIajI j AjajS ^ jIjaLuAj jjjuj l-i jUIa]| jLnil <ji Laj 
dlj La^jfr oIajVI jjj* j jS ji >Jb j]| (j^ajbu CjaSL ^HIaa 

. L-ijl n a \\ jl_ii]| jjIjJ ^ (IiUIaJI 


INDUCTOR COLOR GUIDE 

Result Is In pH 


4-BAND-CODE £ 




270|JH + 5% 


COLOR 

1st BAND 

|2nd BAND 

MULTIPLIER | TOLERANCE 

BLACK 

0 

0 

1 

=t 20% 

BROWN 

1 

1 

10 

Militaiy ±1% 

RED 

2 

2 

100 

Military ± 2% 


ORANGE 


1 r 000 


YELLOW 


10,000 


GREEN 

BLUE 

VIOLET 

GREY 


WHETE 


NONE] 



S VI i 


Military ±= 3% 


Military ± 4% 


Military ± 20 % 


0.1 } Mil. Dec. Pt. Both ± 5% 


0,01 


Military . 
Identifier 


,\ /. 


| Both ±10% | 


6.8|JH ± 10% 
MILITARY CODE 



1 £& 




A 


o 

' ^ 





n^*>U x oil 



Transformers £»Vjadl 

: <jUjujj * I ja i T ja jj£u 6* &J* u* : I ◄ 

f ji 4JjJaa 4jJj.ia j! Jja-«w j& SjL& jj£j ia ; Core ^dail - ^ 

Jj a-ail J J * « j j : Primary c^- 5 jjVI < a id ) _t 

£ja Jjajj : Secondry csjj^i <-ddl -T 

o& jdj j**j Core ^dill ^Je- jJijiia 6^ ® <| jj^i <-ddlj <-ildt A 

- * (JU1) Jl^) Lo£ ^ 1 Aji I^Xm 1 


ur^J 1 JU 


Jdl 



Sf 

(AG)_*^ ui*>- 


J\£ 




* « tjh l « *jj$d) <^dl (fie 4-Lac- dj$& (jIjj du* AC JJ j^ LdiJ Jja»di J^J -> 

C j-3 ulJ! J 111 ! jj s V Jj *dl -t 

jjLJs ( fl La (2)— 4 J- ii jl l fl )a j— a j_ i! Jj_adl j j aaj ji j < -j -V 

2 iJJjtla ^q£ Jj II tilij j ^ jJj Jalij ^jlc- 4j jjldl ulUd) (J^xj (j jaaj jj jLaj - f 

jj) M) (_i Ld] jj £j A Vi J j Jj ad) £ j a 

> jJaS) Cilal |j|j 9 UjJ j2 V ^jJaxj cr da ijVI £-a JjSfl <-fl ijJail dial ) jli <_fl jJa j_a jJ£l 

.... <Ii]j2 ^ * JaXJL 


; J-oal) AjjJflj 


^Aall x oil 



( _ r uuIaUL» .( (jA ii ) <JL^» dJj ^ (-ilall ^ JJjUl jtni jjj^ .lie- - \ 


JJJ-* 


di^Jb ^ ^ 1 ■ »*j ft ustLaJl <bin £jj<-» ^i„^W A\ ^baj _ y 

. j-ni </! jUi! 

: Turns Ratio tfe>^ A -^ 


4_2jjus (J^aj (j_4j 9 cnni (bin ^jj! ^injVi cimi (bin buiii 

‘ Hai\ (bin j ni , vi ‘'"' ^ Anmi aj^xSi <j _4 j^^ii iji ^jnii 

. (^>i!) cnni (binj ^ n 2 ,V 2 , (iMi) 


^ 


: Turns Ratio -S W 5 ^Vja^ni uLI-aj 
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#( >uVl (-aIaII ^ ^ 
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(JFET) Jl»dt jji^ jjiuQajS ; Vjj 

^jIJj ) fj jLxil jjj-uijjjjliil ^jk La£ 4l^a ja 4a, ut JjLLLa qa qjSaj j 

L^Ia Aajjj (N,P) « ^ ^ < £j-j 0-« 4-^1 AikUlj (Ngip) -^'j 0.JJ O 4 W^ 4 0^' 

(Jlc-jj 


• AaILuj dU£ Jj jjIuijjIjj - ) 



ciljIaSn £jj Jlxij) ^jj £jC- jUI ^ ^j p £j^l Ii^jit 4ikiA £j£i ^jflj 

(Aj|j^|) ±*Ij Jj^ajj uijla Ojijj 

(S) Source " if AjjA Jausjj ^jla ixuijll 4&1a1 £j%j (G) Gate 

(D) Drain »v*L-l!" Lr ^ >S flj 


e jjJalLoll n^*>U x oil 



jlaUj ii&m o' A*j 2uJ& I) 



jjl-u<jjlj2j FET uit >i 0*? 

B G *Aall 

E S jA*aaJI jlalL dic-Ulj 

C D jiaLL 



-: jffi 4 jj&* 



4Jx«aj^! ^ jLpJV' Jj-4-^ o-JJ 4^' jjl^>t>it J-a^ A_jjlaj 

Sj^-ua^lj D ^tuJl 0^ VDS A^a AjxA jUU! ^ (^ViK 

u^j^' u^i VDS-ty^ <^3 SjjL J^U jlni' ££UU djAjj 

A^J VDS ^ OSjSj I Dj^t LaSjlJ W SjjLi! aA* JI^J (D,S) 
S>U 4-&1* <> (S,D) PN *1-J« jCfcM VGG ^1 J^Vl a** J*- j3 

(jb^l ££LIa) jtnil JJJA4 ^Auu AilaUl £tuul ^ JjJa CjjAa. ^) 


n^*>U ^Aall x oil 



j! j LaK VGG -il j LaISj I Dj^l C& »jUi! b£LbJl jj* Jii 

. I DjA A ^UJbj jLulJI lift 
: JIaaI) jjb jj i>a) jl * 

YDS jA$ v^l^l a$a £jj 4_u-ui) rd ; i_i^LuJl 4 -ajIAa - ) 

ID 

I D a$aj jLj gm: J*l** -t 

VGS 

YDS ^*‘J ^ Cm m : iA*-* 

VGS 




: ^ 





J ljII* cjjLi tfiMj VGS-^ r£ & YDS‘ ID Cm *S*d! &*ji$ - 

(j Hi jU^ji jj Aj\ i jaJ) 4i -ua j JIaj cIu^lj jaJI dUlii 4 JIa ^ u^i 4a]LuJ| SUHt 4 JIa 

jjUUVI >^lj £>* VGS <lM ^ j^h OJ^J 

Pinch off Voltage Vp 

. jLu dAj& ^AlL (j±l\ Ag^il jA j 


FET 





3 Wi 1 1 i "'lr.1 

W fc 



tr*! ID J-^ VDS vaiuJt VGS* I D da <£<*li r^y j*j 

Uifc I DSS t^ail 2JU. I D d^!J VGS OFF Jh VGS d^i UUc jL-JI 

. VGS = 0 uA 

rd (« .^ < «M ) o^I j^> cA jKm (j-ard 4_4jll« Lr St Jj^aaJI ,j-l4j 

. CjLu^ia]) id& J aa c_ijlsu ^ jLujj 

: Enhancement 3iJa]| jj P,N E MOSFT -t 



g d 


G 


p-J D 

! — v 

S 

E Mosfet 

E 

""Is 

Mosfet j'j 

n d Ul 9 



P b Ul 9 


^JUibj I4 J& Aja> 4 4ia^. OjSjj duau -i$Aj AjIjJI ^ 

<blLuilt 4 a-uJI <Jj| j jLuil uj^Lal^i J.1& Jbjj ^JLULj (n) ^ j_Ul ^ic- <bltuj A OjQ 

. (I D)j^l JUj* ^Cj (^jj^VI) 


-; Jla^t jjjb U j^ * 

. ( f jl 4**) '*4 S Ri c4-i <1 - ^ 

. Jfll A ■'^ N j ' * j * ' 4jj^u> - 1 
. (JjjjJjli! J^xil djs- lauA. a -T 


^Aall x oil 


. Aj^iLua Jalj (Noise)f^^a Jfll -t 

. SjljaJ) \Jh jSl -0 
-: Jl aaI) jjb t-jjjg' * 

A-lufr ^jk ±aaj dm AiH ^2 * t <;' -*>*' J2j Ajjlit A^jIaJI A_dj££J 1 CjVWalb jjIjj - ^ 

^ 

. ( aJJjj JjUaj J1L L&a ) LuuJ AjUa2l <j-a dJjLuJt CjU-uJI jaS -Y 





t: 




^Aall x oil 



000 Cj£ja! 1 ;Vjt 

(jZa\ j^Sfl JJxla 

. ujlLi! <LuU CjIJ A \ a\ y a Sjib Sjb^ jA j 


1. Ground 

2. Trigger 

3. Output 

4. Reset 

5. Control Voltage 

6. Threshold 

7. Discharge 

8. Vcc ( + ) 



Ground 


Trigger 


Output 

Reset 



8-pin T package 


8-pin V package 


: t-jliaiSn tiuflj 

. Aj3*j J 34 ^ (jjj A_niuj jSSSM jA <4 j2uiaJI j! ,^JajVI ( ^ J —JsUl - S 

555 ® JjIaJI ^Jlil AJbJt (j±l) JIJ-aJI j-A j £±1\ J1j_a It) uiJa£il -t 

IjjIjII (jib (jjjjj’iu |*V uJaiit) AjjxJI JlXa ASjLulaJIj 

VLT=VCC/3 ^ &• c -^ 1 •** OA a) : JjSf! AJjii^l . 

VUT=2VCC/3 (ijJxi) Ajid! ^ ^ c£a* a) a^i AjjM - 

jl-ilaj A 44 <>• CiA OUT (?) uMil -f 

(j* <>• (j^ailla ^ jluta £jU! J$*jj SjjJ A_jIJj AjC- (illjj 1 .7 V 

. Sjjj Aji^j 

jLju A ^__| J -,-4 (JjLlaa uiM]| )1 a Jj^la lit Reset jj 4 JlJ-a |t)(— JaS]| -i 

fa AjJI A^bJ! ^ AJU A^IU! AJbJI Jj £jU! J jjuj jjlbi 

. cjajaII AjA*j]) 

I 4 A (Jjjifl ,j£> Ajjxi) j lil <^.144 jJull ^jj cijlail |1 a J 44 JL JlXa o' _J^SI -O 

. l?*J U 
. AjjxJ) .144 JlXa ( 1 _jsi]| .1 

. Jjjiill cJaS (V)uJa&! -V 

<> Aj^I J 4 * JU* VCC A^aJL AjjHil tJaS (A)cJa&! -A 

.^18 + ^14.5 + 


: 555 &±jA 1 AA ±\A\ Ai A\ 


^Aall x oil 




I £}* 03^ <4^ u^\ * H' J ".* jJJJu 555 4_m]| £jl 

. jbfjLuu jUjU* -i 

. S-R (> -SH 

. 4^ ^jc- <_£&aJ! ^jjij ^ J^LuiaII jAj T1 jAj NPN <>• JJ^>L£ -£ 

jji^jjljj -j 

4_iildJl 4_!taJl ^J| SjLcL ^jJLj j-Aj PNP (j-a ul-i^i]| ^ ^ ^uiAo- _A 

. ‘Lajlit AjjLuua uLajlLa <il£lS 1 , [jA^aul \ 

-j 


o jjJalLall lAlc.1 n^*>U x oil 



; A J-Afr ^Ja-uL 555 AlalHo^ SjjI^II J-aju 

. ^ jj<ula]| SjjU u& ^ ^** tj ha jjC Ja^Ill |JAj . jljjaluiVI ^ Jbj 2 ^_a 11 la a *~ - ^ 

: jljSiwVI ^ -Y 

^Ul! j£-&! J £>aJl ^ AJ&Ia SjL^I Js. Jj-uaaJl fa S jjIjJ! S&lt J«a jj Hfr L^uil life 

. jlJaluiV! jSfAll Altuajj ojj 


Vcc 



<>*ill 4 j1aju Li&Jt j±uj "H" ^UkUil 4JbJ! J) £jaJ! JUL S >U) 4 jJ*j Jju LaII! ta yfl 

i^uiis dijj Ra - Rb <> 


* -a**» <UjLulLa 1I CjUjULait uLajlLa g_4 j_aj ufl^-uu jLiill gLS 4_jjjul) Jjjlaj 4 fr - 

cli^l l| gjj ^jLuulb ^aJl 


(Comp2) Oj 1 ^ o-M J^' ^ -^' o' ^ ^ 
OJJbll u-SLfr gJbl Ja.^1 ^ ±4*1\ 4JI LaS . (V2=2VCC/3) 3-fafcIi ^Je 

. "H" (COMP1) OjM £> (VI = VCC/3) *W2M ^ (COMP1) 

Q="H" 0j%— R-S cM T (Comp2) ^ O' ^ 

. <>^ii 4 jL»*j <j 4a]| oj%j JP&! <^TR «^4*j Q\ ="L" Oj%j 

4J: all jJc-) <Ljfljia I 43 J) £tJ_uaj uMLaI! ^ijla ^Sc> 4£aJl Jbjj ^a-uJl 4 jb& 

j . <_$ >aVI 4-iljJaSfl , <Jc> dJ. ij-a * a!| J j-g-aJl A-a j_i£! CjUjIIaII JaJ_A x_a 4 \ «*a n aII (X 

(Comp^ o^i £ (COMF1 ) 

olA Q\="H" £>1 !j Q= "L" £jaJ! 431b. jj*j Ujfe j "H"4j3lalAl! 

4_a jIIaII gjfr uiillAll UJJfr IajJ fWtft 4JU ^1 TR jjIa-jj! jSII J33L 4JU1! 


: jm J1A11 ton LaS.TR jj^>»ja>jRb 


n^*>U ^Aall x oil 

i, 

JZ- 


Vcc 




TR 


OFF 


±j& <L ' {,, X J-jC- J_^J) a A, ' ; ^jAi 4 _i 1 a& jaLuu 

jjiiU q*i£L*Ji j_iC- d^Ji j*-^l (COM PI) o*iSUi! 

^ Jaj-Ji yjp A4^f (COMP2) djii-u VX<VCC/3 d i 

^ J«Aj VX>VCC/3 U* 1 ^ ^ (jjiSbtil £y* (^aSIaII 

SJbdt ^j (COMP1) Oii.ll £>j "H" ilaJl ylt (COMP2) OJiJl £> tW »JJ* 
yJjVl SJa.j-1) Jbuj ■■H" 4WI HiaJI Je Out £>11 jjiuujjljjll "L" 



S^)^a!La]l i ~~>i <~-t ^ i.ll 'i . .. 1 1 



(J^*JI (>«J J* (TH) o' ^ 4JUI 4 &jl!| ,> £jijt 41a. ^ Ja*l 40. ji ulua. fn 

.jjjjl) (F)j tjajSJI i>j j» (TL) j 
. "H" (TH) 4laJI J* jrjiJI oji a & <>jll 

t a = hi 2 x (Ra + Rb)x C 


= 0.693 x(Ra + Rb)xC 

. "L"(TL) SJbJI Je. E >JI 4j j* . 

t L =h\2<RbxC 


= 0.693 x Rb x C 

; SjLAU 4 _Ji!| S jjj!) <jli . 

T=THIGH + TLOW =0.695(RA+2RB)C 

: (F) 44>li 


/ = 


1 


1.44 


t H + t L (Ra + 2 Rb) x C 


+ V 




AA 


}sa? 



e jjJalLoll n^*>U x oil 




A at-'-v a y^a^ij »iU jj ^Uil j£-utib 4Jbu-uiVb LuLu JJjbJl M_aj2 ujLuia (JSaj ISjLwi ja Lo£ 

(Ra+ 2rb) C Jte-11 


FREE RUNNING FREQUENCY GRAPH FOR THE LM555 TIMER CHIP 



0.1 


10 100 Ik 

FREE RUNNING FREQUENCY (Hz) 


10k 100k 


n^*>U ^Aall x oil 

i, 

JZ- 


■ 4ti<^io\i cjiSjJu] buj tilijj 555 j - 


DEVICE 

<a>5 VOLTS 

<a> 1 2 VOLTS 

LM555CN 

0.5 1 

0.46 

CA555CE 

0.50 

0.46 

UA555TC 

0.37 

0.34 

NE555P 

0.41 

0.37 

MC 1 455P 1 

0.47 

0.42 


555 SjjIjI) L-iUa^V Ajjalaia]! ujVbaJl - 


INPUTS 

OUTPUTS 

Pin 4 

Pin 6 

Pin 2 

N ati onal 

Sign eti c s 

(LOW} 

(HIGH} 

(LOW} 

LM555H 

NE555V 

“1 T 

o 

1 

Resets J 

Resets J 

~I_T 

1 

1 

O 

O 

"l_T 

o 

o 

i_r 

n r 

“1 T 

1 

o 

o 

~i_r 

1 

J L 

1 

Re s ets 

Resets 

1 

J L 

o 

~l — T 

1 

o 

_n_ 

1 

o 

O 

o 

J L 

o 

o 

O 

l 

o 

“l_T 

s ets J~ 

sets J" 

l 

l 

“1 T 

O 

_n_ 

o 

o 

“1 T 

o 

o 

o 

1 

“1 T 

o 

o 


Pin 2 = Trigger, Pin -4 = Reset, Pin 6 = Threshold 
Pin 2, 4, and 6 are 'active* 

I able j! 


e jJalLall n^*>U ^J&Jl x oil 



: (IC 4017) J '*^' : ^ 

>ki £>s <>» ji) d £JJI <> <> Johnson Counter Ji-^i 0 j% 

J ! >^v Q\ JJ ^Lj (D bjbjjti J-k 6%^J 

k tijiall t-ijUJl Jjj <Ja.lA J! 4-jjlS jAy Q £>aJl fljj J <J»jJa]| t-OUJ! Jji Ja.lA 

jLwJb l*£ Alualail RC djiU v ^luiLij SjJAll Ja*^ jj Jjajj JjLuuil 4j|4j ±i£- j 

4_jujj (AM&j tbUjtiJl £waaJ RESET 4Jli RD >*Jl Jal-l^bj 

. LOW f4l» J*J £j*JI 

Jjjuj (Q) wijlS Jji £jL (j li AlajtgJl AllaJl £jj (> ((>1 > *J^i) Sjb- 1 ! Jji J«aj ^je-j 

K0.j "H" crJbj 'Q3 ^wjb JO tit) "H" ^ 

jr>il Jj^ii "L" K0 j "H" <#jUfi JO *flMiVL"<Ai Q3£ >ib 

Q1 -Q3 *>ttn ^gjiiii db^ji-H jt>L«! ^ " H " Set JjSn 

£j_i. Jjjuj jja) 4ita .ijcj 1 000 J^a-a JlJxil tiiljjj ” |_” jjawaII 

1100 JU^I J^-^W 3I1a 4 Jlub! £ >a ^j-uaj diijj » H ”^1 ” L f f Q1 JLa] I <-i jUJ! 
J>^J uu "H" ^1 Q3 tit "H" ^ Q0 JjVl ^ 

4±uala Q3tit\j&j "L" ^ Q3 £>aJ! J**J b*aV 4 ju! J! ^Ijttl S .jbil 

4_ilbil <Lua.yJl ^a-a Jxj ”L M Jl JjaJu QO JjSf! ujjlil] £TjaJl (jti <ilbi J|J*J) Ja,laj 

(ji Jl 8,7,6 bib^ajlll JjLa "L" JJJ-uiaJI Q3 ^aLaII ^j_a j a Luuj ^4 uiaKli 4_Ju.Ul) 

. 6Jja« (Jaw U jjDj 9 ^ja-a "H" (5ji«ull JI Jja^u 


Set 



Johnson Counter 


n^*>U ^2all x oil 



Bit 0 Oj^j^ 


FFO FF1 FF2 FF3 FF4 


CLK • * * • 1 

£jti 


Clock Pulse 

00 

0. 

0 2 

03 

04 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

2 

1 

1 

0 

0 

0 

3 

1 

1 

1 

0 

0 

4 

1 

1 

1 

1 

0 

5 

1 

1 

1 

1 

1 

6 

0 

1 

1 

1 

1 

7 

0 

0 

1 

1 

1 

8 

0 

0 

0 

1 

1 

9 

0 

0 

0 

0 

1 


£ >il CjIjLui) fJXl uIajW LkL*Jl 


CLK J 1 1 1 

1 

2 1 J 3 | | 

| 

71 

i 5 | | 6 

l l l l l 

1 

1 

l 

1 

| 


J 1 1 1 

1 1 1 


Q 0 J 

< 2, 

1 

1 

| 

1 

| 


1 1 1 1 

1 1 1 

1 : : 



1 


1 1 


0, 





Oa 


1 

1 


Q 4 


i 1 







<=1 X 


J* 


^Aall x oil 



AjSIjjaI AJhjlaj POB j;k * 1 \ jjljiil A^LLud 


j jj j j; *Zl\ i jlc- 1$ aja *A\ ±ju 4_u jjj£]V I djjljJt 4j&bJa Xajju AJ&jjlaJt 

(Jpjl * * bula Aib£ ^l^luibj jjj] AjuUs ^lA^luib &jj£j ajdaLaJlj £U»Ijj 

J - — ! SV! 


(J I ^ 4-j-Jte lW^- 4 4jjL£ fl-liluibj jjaJl cjjjjb V <jjj ^ A^blaJl ^jj d 

<: ib^l ujIa-u^j jl (JjIjjJLS ^1 (j-a 1 g k\kY\ ±ju Aj-uuIaU) 4^jU| ^Jc- ASj^JI <_$ ^jj 
O jdj <^1 Aj&jjJI AJIJI fb jjf i (jjjU-a]! AajUI djj ^jj ft-JjjAJI J) jaaJI Jliljl fbu .ixjj 
JjjLflJ t$£j5. J (JLJ il JjLuj ^4 A^iuij Aj^£ j f La Aj f bl ^ I^ju i jj \ Adualb 

Aijjil £_a <> * JO 2 ^ u^J 2 ^ <JtJ2 && <A$fj cr^ 

4JIJI £_a CJlj di (jjj JajJa4 jt ujISIjj ^1 ^jj Jj-uiI j£jJ ^lA^luibj Lib Jju 

C y » f >* v ^^da. uL&LaJ) -LjjjIS (JAAA ^ ft-Jjjbl £uaj Jxjj AijjJI 

. <jia ^Ia&j uib j _iaJl 

. Jj^d jl JL^a ^ bVi ^i b dJjj-JI (^Jc- (j-SfUil 4-Mjl L)J-^ d>Ia£Jlj 

^ ®-U>j Jj* J- 4 ^ (J^&i L fr L fc ll jj^aJb ibljiaiJl f%J!j ALjIall JUjb I JA 

'AJsujJhJi oAA ^l-laluAj 


■JjV) 6> 


bit l 


(*J< 0- 4 ^l-i^J-uib JJ J J.u^ l Lf ls> 4_ijjj4£iVI ^»-^i ^J_J 

^Jc- !jL-a) d J ija. ,j^»j 4 44 <^ao a jJb CiA^luu) ^ f i ftjS jIa ftjitAlj CblS t j) AiL& j 

(di ai 

^jj 



fljj jua. AxjUa (jAiSj jJJ AxjUa ^lAiluib Qt aalj jA j dliil Aijj ^ djilAil Afrbla ^jj 

_/__*_ > 44 ) : ; s §Jy A ju i A 



n^*>U ^Aall x oil 



n » » 



blA (j-A (j I (ji £jLi^! CjI a <*ai jl uut j-ui jl 'Lui jl (j) <j_A dJjjui! ' a (iU3 aju 

££aaJI (j-a j (ikjU^b L^ulaJj VI JjIa j jLuJb La£ jaaJI JjUsalSt £ aj f LuiVI 

l^i£ AaIaxII fblaVI 4 _aA^1wjj ^ lll£ (iLluj^b ^jj| O^Ai f (jl 



(jAUaJl dJjjJl ^ oJjJ^I IfcilC' cr^l ^JJ^I Axj 


555 Q 



^jJc- Ua jaj . cjlijLJl ^ 


ki 


M 

ii 

|/l 


M 

kh 

M 


M 

L 


mi 


555 Q 


10 kQ 


10 kQ 


La^«ui 


mi 555 Q 

H 1- jl^_J 


. AjJlxll JJJ-ftJ) Sjlwi) f 1>&1 .UjjjluJl ^JAJJ 

10 kQ 10 kQ T 



mi 



n^*>U ^Aall x oil 




SjL&U phi \ \ ^UaJ j-aj &a £t£ plxl jjkU AjSIja £filj 

AIj^jJL J-jajj Ui L a£ jjjaJ) lajlua J& fbc-SM dJjj ( ^jjUjjjI phi ^\ 

. JjjJaJl Cjbtialiu (jjj J-uail 

LiljLu^M (jjj L-iJ&it ^£ajj 4_u j j il\ SjjIJ J -dC- jA ^j-ulaII 4aJ1 l-u^Jj La £)1 

. Ujjxal LwSjaJ) lajJa 4Jtla) jiljJ £a Ui 4 jj jj-all 

p jJLa_) I <Jlj j_*_j LjlJ I_j 

UjUjLa Jjjla b%jlajjji tfci phll\ pM jjj-a SjUij qC- SjUt 

SfLua) jUS-jI Sjj2 jjxj ij la 4-ajLL» Jjajj 'Uia <ja l^iajLa ^j£-aj j 

4_tjjjj£j) j-*aUc< \s> jAA-a (j-a djJjjJj £)j£jj • ‘LajLlall <Lsj§ jjxaI] lx. j£ 

dj-£ 3 La LlJj j djitjJt (j-a J j^uilali c gH ^J) 4 _jL^II1 J_^j Ahl La 

■1 t i 1 a i^l J i <n*> jg]L 

1 * «♦ # 


n^*>U ^Aall x oil 



BjJIjJI 0 jSJ LLJLJ 

JlJjdl Sjjb AjJgjjl\ bAA JxJj Mjjxa Aulaj Sjjfi j£ A^sm IC555 £jxj 
— ji-*at — j-4xi) ^JfLJaj CjLxftlii Jj-j J-axll fJ-1: uj f>%a IC 4017 
, j^a^Sfl S^UaV < aj ^1\ .JjfaJI (1 , 5,6,9) <> £j^jj ( 

p Y) ufl jJaJl £y*j , $*LuaV *Uj^U) ( ) * t \\ ) 4il jJal j 

IC lj-SjaI] 4_uajJ) Sjr'ifill LJmuA ljLxaIII (j±j SfLuaVI jjx jj j j-axS? \ SfLuaV 

. Sjjilail <UjLSaJI Jjjia & j555 




e jjJalLoll x oil 




jblkVI 4a^ ^ SjjI^I J^ajJ 



e jjJalLoll x oil 




B j_j I jlJ I <3 LJ j-SLo Lui-o L> 

-; jjJIj JjjaoH d jjU - \ 

cr 5 ! (^J® r r * ) <> 6 ^' ^ J M - 1 

| iliijS ) Y) jaLuu 

: i^jU 

. (*Jja u/Y Y • ) -1 

bL*2 $\ j <L &1) ^ jjiLLa <j^» jbjll JjjaJL ^j2u SjJa 'k SjjIj JjaS cjIJa ja AajjI 

( Ajaj^ ciLuajl' dl^jVI ^ j <L« il) ^ j. 4 jl { 4 Jalilj 

. j-aluw jLu 4Lj2tuj joli 4jUc- Jxj jUSSj ^j* nib ^j2u ljI a 


-lj 


-LJ 


: jjlSI $ jjb -Y 

dJjj Q1XA lj-jjjjj Jjj JjM 4jL»P qC. J>LJ4 JlJC- ££ SjbP : 4 Llaj 

. CjijAil (JA AjII Jj-sj 4jL»J 4»Jajj Jjjla 

: t$jj j$a 

. a*Ji 4jL>fr ^ jAj :( 1C 4017) -I 

. IMF <-*^» -v 
. 22KQ -£ 


: cJ>ii $ jjb -r 


ajjjWbll ^Aall x oil 

V' 




Lgjfi ^jJI <j^aj ( _^— j SjLuil SfLuaV 4ai®JJ! 3 j_aI) Jaj-ua q £> 4j ijLuail ; \ j 

. $jj*Ia Aj* j\1a j!U <> jj SjbjJb) 

: 1^315 Ji- 
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